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(54) FLAME-RETARDANT POLYCARBONATE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polycarbonate resin composition 
having a high flowability and giving moldings having a high impact strength 
and excellent flame retardancy by mixing a resin component comprising a 
styrene resin and an aromatic polycarbonate with a fame retardant 
(mixture) having a specified structure. 

SOLUTION: This combustion comprises 100 pts.wt resin component 
comprising 5-95 pts.wt. styrene resin and 95-5 pts.wt. aromatic 
polycarbonate and 1-100 pts.wt. flame retardant of formula I (wherein a, b, 
c, d and e are each an integer of 0-3, provided they can not be 0 
simultaneously; R1 to R5 are each a 1-1 0C hydrocarbon group; and n is an 
integer of 1-3) or a mixture thereof with a flame retardant of formula II 
(wherein a, b and c are each an integer of 1-3; R1 to R3 are each 
hydrogen or a 1-30C hydrocarbon group, provided that the total number of 
carbon atoms of R1 to R3 is 12-30 on the average per compound). If 
necessary, the composition may further contain a compatibilizer such as a 
copolymer comprising an aromatic vinyl monomer and a comonomer. 
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[00 3 1 ] jjb* ( i ) x'^ztihjtmm >mx.a 

r/lffi^cO^T' ^a^OT^O. b. c, d , e#2 
•C*0. *oR2 -rs #2. 
*«BN>Wffi L < , £KWJc 14 1 . 3-7izi/yt'x 
(>-"2, 6-y^f;|/7i-;l.7*X7i-h) ttzte 
1. 4-7i-l/yh'X(y'2, 6-> ; ^^-;U7x-;P 

7*X7x~M T*ft. ^cfc'J&lt ( 1 ) X'^Ztl 

hmW) >-»xx-r;HB^*«. ftflPP5 - 10 7 9 
9 ■£HMHc|JIK*S *ifc4Ha<o:fr8;£ J; 0 Wttl Z t if 

x$&« mm. 2, 6-mzwMztitzmt&7*s 

I o o 3 2 ] ;;t. ftfcjJ: ( l ) a*T;us^»7A, v 
ra^-s- 1-1 oooppm**i-s;i:*<jffiL^. -e 




(i) 



7^y7A> ^mj^a. rmvtt. ±ie^#iK 
*cr>&w,m?x*h&. ±immmiz±<omtit:mm 

WllK^MJItMWt ft i t 0*?* I. . *»Hjttjv^ 

* ( 2 ) T'^Sftft^WJ ylxxf^Mto 
4>Ti s H8SSR 1 , R 2 , R 3 <0Jft*R£t1-«0»¥«S 
14, 15-3 0*WL<. S4>Ctt2 0-3 0*«#i 

[003 3] LTIi. t- 

7yfy;H. Kt^HL hUrs^HS, fl7fy 

T'#ft#. ^aHtfttfSa U\ -oc7)'jyg?x^r 
;m*fcfc:M8W-4 7/i^/PSc^3gi!^£tt* { l 2 - 

3 o «DKfflK*>ft ,r t tf&mxh f) . mrr>i*>imi? 

tflff&fflW-f ft U >i§xxf-;i-mft^073*«gvt4&l>' 

[0034] *?MBttJV^T, 5$ ( 2 ) W+Tfc, ftfc 
R 1 , R 2 , R 3 cr)^<i:i, lote/x^gf&ft'J 

yliAf;Hif*^ i L< , h «J x ( y-^7 

x-)l) 7^X7x-N5r±f*:lC Ct'X (/-;U7x^ 
;U) 7x^7*X7x-10 fe**LfcU ylSxxf- 

ft**, aj^ao^a^twi 2*a«t,^^ 

2 0 S*%OTT'*> § *^(cli, $ tfl«i^W»l6tt 
*^3S-Tft. 

[0035] f t/t, W3ttt<0«jfc&»^»4, Sm« 
R 1 . R 2 , R 3 {4TU-/USt'=5r<, T;U^;uaco^ 
T^=>f;US(41$^it*<^i^*f^ L < . 
^HH@(^^(4S^ii^ 1 ■BfWT^^/uabWfcff 
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[ 0 0 3 6 ] mz. « ( 2 ) 05r#«£ 'J yKiXfW 
l o<o^#«^JBJ«-t4JB«Sw»tt 1 U\ 
1 o^^cmja^S&gtfg&Lfc^S&'J 
xX7^WMt**>tt«li*< * aft«M;aa£&kft(c 

StfSak =5: 0 ifu3£o*l»^^4 d k K4 0 > If 
tttt. IMMfe#ffiTt4. 
[0037] ^Bct^T . ft ( 2 ) w+T-tft iff 
4 U^rWJ >»xxf7Mift*wa*£;tr£{;L b' 

X (y-;l-7x-;H 7i-/P7t^7 x-h (BNP 
P) . MJX (7-^7i-;H 7tX7i-h (TN 

pp) ^£>&o. aasR', r 2 . r 3 common 

WftWl 2-3 0T&9. *?4L<(42 0-3 Of 
?>0. *4>C:t!?4L<i42 6-3 0T'#>9. 2 6-2 7 
tfatff* L ^o Mie ( 2 ) w^SR'J yBfx^r^* 
ft*t4. WBPP 1 -95 14 9#£«, fl«l¥3- 2 9 
4 2 8 4 ^i>$83£ £^ $ hti&ftjco-fjfeiz 4 OWft* 
4>Ii:#*T#4. T^^7x/-^i:^dfi/ 
Jgffc 'J >-k «aSEw*l*«'ftT^ S x>7 a fcflffirFfcRJB 
t43r?£. ifcttE'J 'Jxx-f /USriBrtiSHfcL 

[oo 3 8] *%wizm&mii (o watis (a> 

( B ) 1 0 OSigSfcfcrLT . i?4 1 

<(il -1 0 0M», J5(cff4 t<ti. 1-3011 
*TAD. at*f*L<{i. 5-2 0SftS5T*4. * 

*$rc ( d ) is^t ixm^mmmu. ( a > ^# 
*!**><•> a* #a£*. ( b ) tfyxmmm 

( T g ) tfi- 3 0rWT?)d«M*a£*k . fW:^7 

7 b snfc5f#at-^#a* (md at^F#at*x 
/t#iK (mi ) k£a£*m&mft* (M2> 

U /Hjf#fi«s, * * ? U /Hfc#ft*. « , /9 -TO&fQtf 

*-*yi?fc*8^ft*&tf-?w $ H^maftJ: oasar 

[0039] UM&mm ( D ) <0£fi£# ( a > {4. 
$T-4Kl49 8-5 0aft%. Hfcffi L<(i97-7 
5M&%. St!!if4L<ii9 7-8 8aa%<^5F#ftb* 
x/mftfrk. fcfifc t < 142-5 08ft%, 5Efc#4L 
<(i3-2 5S4%, at»4t<{43-l 2fi*% 
W , II^SjK b"x /H£ft* k £S£ «ra$r Jfcft* fc 4> 
&44yr&*T*4. ±ie«95?#at"x;HiSflsi: L"C 



(4(A) Bg^ittB^fc^T^L/cCOfcPlt^^t'x 
/W*ft«c*ffl^&£k* t T'&4. 4£, 5f#ab*-/P# 

a*k &a£W5r#a*ra 4 ^gafax h t) /umft* 

?):Br*piJk LT<4, 7?'JoxHJyk ^<^^ijp-h 
»J;WfifcJ|Wr*£fcJ& t 'C&. 7? U/I^Bgx^T^mft* 
cr>mmt T^U;Waxf-;k 7^'J;^7> 
;^^^^l-8^)7;^^S^^-f £7? 'J;Ug§ 
x^f/K'l) 0 . * * ? 'J ;H8x^-r^*M*^JI*ffl 
t LTI4. ^^^'J/Hft^^l^<0«3HR** 1-8^7 
/U^PS*#t&^ ^ ^ U/Ugxxrn^tf 4i 

. IV A $ F^#ft*tfOm*0i|i: LT14. v 
U^fSK. N-p<f-;Pvix-f S H\ N-7x^7l/>( 
5K«Sr*tf4Ckj&«t&6. 55r#at'x;m 
ft*t*fi^^#ft*i:L-C(4. 7^'Jnxh-;^ 

[0040] *^HJT'ffl^^] ( d ) k ixm^hmz 
*s£* ( a ) t ( b ) mT&ommx'bmmg. 

?SJS2 5*C) (4. 2- 1 0 c P (-tyj-tfTX) X'hh 
®Tl. 10cP$rM^4i: »M8afttt j5»fiTt 

[004 1 ] WJtfflWI ( D ) i: LTfflV^ftfi 
£* ( a ) (4. jl^Mfil^ ^ttS^r, ^iSfi^-. 
?Ukfi^c7)7f-aH 4 o gut-*-* CI t * { T-# h . *fi^ 

mmmmmz x'o^ozt^x^L ttz. sa^ 

ffiBK^IP{4. ttii»mft*«J«t 4 D a i k *<"C 

(ct«^a^Kf&ff«fflv ^ . aa^*j£ < & W4 
r5^7n«-s!R(G«?&fflv^. aa^^ttv^a^ 
**«R«a»^i>*raa^**iwiirf 4 - 1 t^si 

•CJ>4. 

[0042] *»RT«»fl3W ( D ) k LXm^l /7 
7hSl^(b)ll #4L<14. ^^XlK^ffig 

(Tg)jJ5-30 °ClilTO :f A#S£* 5 - 8 0 Sft % 
k. MieSfi-g-* ( a ) <0iratCio^T^L/c#ft*9 
5-2 0fift%k^/57b^a^*T*>4. 1(0/7 

7 hftfi^*{±, "7 h U -y ^Xfflflg+t^A«a^**< 

fk?mzftWiLx%iO , d-Aft^giiO. 5-4. 0^ 
mj^Jff* L < . ifftC 0 . 8- 1 . 5 /zm## jfT*£>4 . 

±IBa*i»*a-&*k LT(4. ( A ) j&ttnmmz&^x 
^L^dA^a^-«sk|5lttOSrffl^4^k7& i T'^4 

(d) a4j-4>od*Atea^*j4, ^r^^dp^aa 

(Tg)*<-30 XiJaTT* 4 i k tf'imxh 0.-3 
0'C4 0SSV^kW»»tt*«ffiT't4. 
[004 3] #&BjrcffiJ8'ffcSi] ( D ) k LTJ104/5 
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7 hftffi^ft ( b ) m-gnmmms. mm&. m 
m u\ mttmsmzx o b&m-sfc ( b ) 

ltWMWCkDff&K ftS^ffl«^fli<o*iJ»«. &a 

& C fc (C cfc £ o 

[0044] ( D ) 

t LXWj&S&K (a) t/7 7h*l^ (b) 0)W 

fi£ L T v >T t X ^ L 7'n y ? fta^ft £ ffM LTV"»"Ci> 

ttJ»t4WIE (D ) £7)«ti, (A) ( B ) j&>6$r&8lBi 
(R^l Ooa*»t*rLT, #*L<UO. 1-50S 
ft«5. WdlfiKtt, 1~3 ft iff 

i l < u . 2-20 mmv&mx'b h . 

[004 5] *%Bfl(zjjv^T, (A) (B) jaWh^fcfr 

immfuwz, mm. #>)7x-\syx.-T^&. #■ 

[004 6] mmwmmn-^ (e)x>)7 X - 
im^fom/x&gmifox'h h . 

Ift7] 




(EL, R 1 % R 2 „ R 3 . R 4 (i, *tl?h*m. St 

it>m . t fcttii»«fc**« a> & * <i,ati? $ *i 

SLOT* 9. SVHz|l|-T'i^=5roT^Tt J: V> 0 ) 
[0 04 7] Z\<F>iW~? x.-Uyx.-r-HsCDMfaWKcM 
t LT(i, tf'J ( 2 , 4-7i-l/ 
>x~r/l>) . 2, 6-y^^7iy-;l/t 2, 3, 

6 - h ox *ti7 x y-^fc *>&S£#$##i l < , 

••ft'tx-K'J (2, 4-7i-l/yx 
— f n. ) A^iLA^ *>*>|>,-K>j 7x-i/yx-f/W 



»w*3. 30 6, %i 4^mmim<r>-nmiz£ht& 
182, 6^^y-^mm^thztizx^^ 

IzUmX'Z . *<W5jK:i#ffl1$i«&3 . 3 0 6. 87 

*istttt£3 . 257, 357 *mm. 

*HWfft3 , 2 5 7, 35 8^HB*BS. RtfW&W5 2 
-17880^18, *«SH85 0-5 1 1 9 7#&fBtC 

±ie^ ! J7xXi/yi- r;K^B7BttK 77 s P / c 
(0. 5g/dl, ^ontf/UAiiiBL 30°CSJ£) 
(i, 0. 2 0~0. 7 0d X/sn&WlZhhZktfft 
*U<, 0. 3 0-0. 60d l/g^)ttffltft&;t 
3&*J: Off* *r»j7x-l/yx-T;^M7c?i!iE77 

WB&ch&Wfh z\ t tfX'% h . 

[00483 *^c*3(tSBtrie (e) ?>m$, <a> 
(b> *^*s«ig«4M ooaagpizWLT. ffii 
<m-i ooasgp. 5gtc»^t<(i, i-5osfi 

SIT* 9. ftt#*L<li, 3-2 0S4gp^lEfflT-* 

s. *fsw<offlimai«»fc:*iv^"r, <mizj&tx. 

( C ) ^hcOH^SiJ ( F ) b LX , Anyy«f], 

( c ) m^Mv >tt&m* #u y. mm&v ym 
«m%Kttn<i9fr£^r£ - 1 & . ( f ) « 

»i. (A) (B) fr&fcifflttftaioOSJMUfctt 
LT, »* L<(il-4 0S*gl5. StffiKli, 1 
-20SfiS5, ft^0^L<(i. 5-1 oafigpoigffl 

T'*S. 

[0049] _kJE ( F ) t LX<Wiyy%MmMt L 
tti. ^nyy-ftfX7x7-;l/. 3f#^Anyy-fk;^ 

-;^a-^«s. >^yyitisTzv-b®m. >w?y 

ittfV 7 x -\syn-T)V%i£tfmft>ti. ft&Kte 
f*7Dty'7xXKWH. xh57'nyAt"^7 
x y-/UA . t- h 7 7*0 A t'^ 7 x 
-. 7*nA-fLt'X7x 7-/^7 xy*MB», 7'OA 
flS t'7. 7x7 'J ^ - * ^ - b . 7 o a^jK 'J X 

j-Uy, rnAflas^i^fi/y, 7'nA-fbt°'j7x 

H, f*7'DAy7x^Wt'f Hb'^7x/-/H 

^m. $>suyyy yMxzTfrXX/y •y**fflUg=5rt* 

[ 0 0 5 0 ] mm ( f ) <D*cr) y ymmmt 

7s 7 4 y t'frxyjy. ^7^->7Aig, * 
A7<yMm. ')ymy-x"riv, i»jyti^f/WW« 
*tftiiS. iOJWMtyctt, h'j7x-;U7=rX7x 
-h. yf/M^yf;i/7:tX7T^b, \ynu 
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x-K ^yfi'jxy h-zi/^i-^a?! 

Hl7tX774 K If;l/eD«f3-;l'7^X7i 
- h , ytn*f3-/WW .fy7tX7x-h^fcT 

[ 0 0 5 1 ] file ( F ) fctSWC. 'J >-^»JlJC7)-0 
*§Hk3iiB. ^iHk^yJ: *) Lh\itih±W,7mim 

saasfutto. ykgHfcT^s^A, ★sKt^*^ 

[0052] fiffi ( f ) tdfcvvt, 'j yikmrnm^-^ 
<r>*m&>) >wm. u yR7y^»>Aa<tt*w 
t*>* . * lt . lute ( f ) t ixnmm&mmuz 

tt. 'KiBHtT/l.S^A; *gJtflT?$''*s^A, Ka-7 
•*A. 98»y\*U^*3&«iW4>*i4. ;*i4>{i. 1ST 

/*s^a. *&fcTi\,*-*7^ mmmffi-??**/ 
[00 5 3] *$tw<nfflmmmm. smizmtx % m 

xvxvy < yv v?x, itvijyuyjyyfr 

h'mn\h-mtti\izMcxk.<mm\ <g> 

SCfc#T'#&. (G)Olli, (A) (B)*»^>*4 

»H8«^ioos*a5t*tL"r. *f*L<tio. oi- 
5SJtffl. gfc*F*L<U:. 0. l-5fi*g|S. ft iff 
iL<*i. 0. 3-lfi*»WRHT*&. 
t 0 0 5 4 3 ±IS ( G ) <?>*X'i> . i^HiiiK^^ 
/l*yKafc(i*it4>^l(ffia»fc»tfitt: 1 

yiSfc UTUlK3RfR 1 2-4 2^EMiaW ; &y^;U^y 
BW««F*U>. Witf. 7-7'JyBL 5'J*?-yBL a* 
'l<$*ylL xfT'j/t. *^yBL ^y?yggW 

A. -fh'J^A. ^'J^A. V/^y^A, #^y>7 



I'd\ *T7'Jylr?:/*>"7A. WJyl^y-) 
A, Xt7*J y&7)l 5 -»7A*q#^if ^ U\ 
[0055] *^(zt>OT . «M?(CJEfcT . h 'J 7> v 

y#l«£*fc£«L ^Hft^m. y 

^4-«KLhWlH»Wail (H) SS^fiCka^* 

(H)Ofi(i, (A) ( B ) iP^tzhWRaffiJji 1 0 
0**»fc*fl/C» #*L<ttO. 0 0 1-4 0S1: 
g|5. JEfc#*JL<li. l-20fi«gB. fti*?£L< 

tt . 5-10 m&&cr>mmx'b & . 

[00563 ( H ) fc h V TyyUgf^k^ft 

^A C^ftS D > ^W. C-fL 9 3 , ^ny (600 
• CI>XkX'*U£>3<ft?fre>3tt?<7)WlTy*:-7iz£ 

ismn) . *75Lyis7zu- h uti o) . vyffi. 
>7$y uti i d . t^yym$y c-ftsi 2] . 

yffl8§C^i3), BTUi/'y c-fbi 4) i^fin; 

[00573 

C-fks] 

H 

:i 2 n— c x ^C-NH ? 

II I II I ■ 

I I 
NH 2 NH 2 

[00583 

M2N-CT C X C-NH 2 
J. J._ Jl 



I 

NH 2 

[00593 
HU0 3 

.N*. e e 

H 2 N — C C — N H 3 0-C C — 0 H 

II I II II 

c c 

I I 

n:<2 oh 

[00603 
litl 1 3 
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[006 1] 
Htl 2] 

!<2N — C ^C— CH 2 CH 2 — Z' \-NH, 
II I II I 2 

c <r 
i i 

NH 2 NH 2 



Hfcl 3] 



!l2N _C^C-NH 3 + . H 2 POr [ ] 

NH 2 



[0063] 



-HN -C -NH -CM 2 -HN— C -C-NH- 
II I II I 

I I 
NH NH 

[ffcl4] 



u 

I 



o 

II 



I 

o o 
D I 

R H C„ 



-A r,-0-i^-0-A ,,-0-C* ,,-V ~T 1 



i 

0 

I 

A r. 



II 
O 



CH 

[0064] (H) bLX<VS#7'v7ffiMi 

OH 



+ CH 2 0- 





^5 Twm&bnmiai p. 437-455 (^msis 
■est. 

Hfcl 5] 



CH 2 OH 



OH 





CHjOH 



[00 66] ±IS7xy-;^(i, 7i^-;k o-? 
1-V-/K m-?l//-;k p-?l/V'-/k 2, 5- 
>"X^/L-. 3. 2, 3. 5~hLM 

■f/k-. 3. 4. p-t-7'f-yP 
--. p-n-^-^f-;P- N p -Xf-T 'J;U-. p-7i 




— p- ( 2-7x-/PX^-;U) o--fV7"D 

tr/k-, p--f vrat/k-, m--fvrnt>-, P 
Wtl.7iy-;k t'n^if3-/k uv'^yy-zk 
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-t Kodfy£,f,#!?, tiriv p-tHn^W/ 

x-h. P-yr;-. &i/o->-ry-c7)S^7xy 

-/k p-t h*o# y^y-fcfyTJl^ylL p-bHo 
Jf>-^y-t:>x^^yrs >*, y?u\Jfy^ p-h 

;l.-7 x -)\sfcX7 < y|£, p< f-yl/ 4 - 1 Kn^f y 7 x 
^^71-/^7 4 h , 4 -t Fn^f^7x-;U 
*.xtfytt x^-/i/ 4-b Fodfy7xx^*7.;fc* 

~k >"7x-/U 4 - t HoJfy7x-;^X*^- 

[00 67] ±ter^T t HmL *;l/AT;Prt h\ 
T-fchT/Urbh*. n-ro/lt-*, n--?91— 

;k y/DA-t-zK y 7f-^r;UT t h\ 3-* 
f-/P-n-7**-f— /k ^yXT;kfb h\ p-MJ/u 
T/kf b H, 2 - 7 x x^Tb b T/Ur b KSTC** £ . 
( H ) t lT<7)££IWfc£1*m. AMSMkfc&tf/ifc 
(i&*18"C*$. iiE&RlMbftfcL SHLT^S-^ 

a. mur. mt*?y. mc?vtfv. me??** 

KMtry**y, ltft- y^/k Rfcffl. Wtictvy* 

xifi&JSffiJA. T/U$x»7Jk jfc, ^?y s -?y#y, 
Sia. t'J/fy. a^OPK b'XVX, y*Di\ s ->/ 

[0 0 68] (H) klXcrH/Oa-ymmiz^ Si 
Oi . RS i 0 3/2 . R 2 SiO, R 3 Si 0 1/2 Wfll 

'J a - yWKfciftfa*. £ Rte^^S, xf- 

S. ^yyVUg^co^&S, 4£fi±t5M$SKb'x 

y 7 y £&flD*»ft? LTS^-rs ; t izx *)&t>tii . 

[0 0 69] (H) tlXni/Va-yXJ MZtfV ; J 
^)ViiJ is u^yx-fo 0 , ft£-£b— ;US^y 3 - y 

[{fcl 6] 

R 
I 

-S i O— 
I 

R 

xsW^Rti. Cl-8<?)7^H. C6-13OT 
'J - 'l- S. ifeOfcl 7 . ft 1 SX'9fiZtl$>$t'-)\,mfr 

[0070] 



HL17] 

0 CH 3 

II I 

-C 3 M 8 -0-C-C=CH 2 

[007 1] 
Hfcl8] 

CH 2 =CH - 

[0072] Buia-irb'xyuSv U a - y^M IWMSBL 
tt, 600 — 1 000000tyfXh-?X ( 25 
°C) ##*L<. $4>ldf?£L<(i9 000 0-1 50 
OOObyf-^h-^X (25^) (H)fct 

^fiiBicftft^JMt^lMW)^ 7 y* -y r 'j y^arr 

{ib'x/uSJ:^ Lfcfltfbf&XftglMAJI ^ U 

[0073] ±ie>-7 y* -/TV yfftte. p-z+o 

^MJ^h^yy^y, bx^b U tmVisyy. bx 
^h'J^ (/9* hdfvxbdf^) y7>, b'x^MJx 
h^yS/^y. h-il/h'J^h^yy^y r-^<^^ 
'J oJf j^r n b;U h U ^ b # a/ 7 y^co b-;PS-grW 
y7^ /3- (3, 4x^i/y^n'\dr^;l/) x^-;U 
h U ^ h y >- 7 y . r-^'Jy y 7*0 b'JX 
h^fyy^y, r-^'Uy F^-yrabVUh Uxhdfy 
y^y^x^df yy^y. %x/n-/3 (rsyxf 
/l^) r-T577 , Pb;uhUp< h^-yy^y, N-/3 
(T$7x^;p) r-T5 77' , nbVMf-^y'^h^y 
y^y, r-TS 77'abVPh »jxh^f yyy^y. n 
-7x-/u-r-TS/7 , nbVPMJ* h^yy^y# 
^Tsyy^yc'*>i>. ^^»r^tt^t^ 

k. mm. x^-vymuzfthxte. p-z+v 
^hu^<h^yy7 >wim?h h . 
[ 0 0 7 4 ] y u xv^E^y 7 y^ «y 7°'j y<m<rMi 

y 7 yxv y ru L . ^wgwats* 

i*ft-c*o. le^ti^yyx^s^-^cfco^ 

ifiti : s7y*]vT>)yymm$:«f>->< o>iSTt. -t<o» 

ay8ffl-t4*ffi-C*S. (H) >LT<7)T7S K«H 
(i . T^lLg** 1 - 5 0 0 ju m T , ^Wfc&tf 0 . 1 
-1 OmmX'fo&Zttflfr&K . -fV7^^T5h\ 
^«i^ l jA , 57x-l/yfU7^/|/7S HSrTS 

i t «fc 0 »frr s >r fc & . 

[0075] (H) LT»7-y**«BU. IttMl 
57)Wnxfi/y, T-h7 7;U^-oxf-b-y/A s 3f- l f 
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7 (Worn t'U yRg&W&ZWfl Z t tfX'Z h . 

g £ . i&mzm t x ±ie# 7 •/ y •? - 1 ss-s- °rf& 

3r : ey-?--fc£0ffflLTiJ:o. (H) tLXffWVT 
? 'j a - h ij iHfNCU . ¥^HfItf 1-500/imt. 
¥£j$*kH#0 . 1 - 1 0 m rat**: t L < , 
> ; y *ArfciVJ*T S F«|W»8fc:«£f|c£»JK U 4 0 

mmmizmn&m® i*wzmM&-tz>m.$}& 

[0076] *%,tylZ&^X . tSmzZ IX , 7j#S£t' 
x/mfifcr? 'J >l/|fc£Xx/MMaa>& ! 5r$£S-&lSI 
IS. IBtolHWfc**. ffittflllffiiL SIS»@§x^x 
/k «IHRIttttTSK, BtRBSflSftT^n-^. 

m ( 1 ) £&&t&zttfx'$i>. ( 1 ) cofiii, 
(a) (B) frbtc&ffls&toi oon&mzttix. 

#*L<ttO. 1-2 0*49$, mzfttKli. 0. 
5-10fi*», Si*?£L<{i s l~5fiftas<7)§gffl 

[0077] ( i ) t Lx^m.^mmcfmm^~)v 

Ifill f?U(£\ ^fl^y. a-yx/l-T.f-l'-y, 
y^/l-x-rU-y, p-^onxfuy, p-ynt^f 
U>\ 2, 4. 5- h07n*Z1-\symX'b*). *t 

i ytfmi>i#£ uw, z+vvziLmz±Mim<r>3im 

EK?§ffi, Wm&%.25°C) t>\ 2-1 OcP (-feyf 

xrx ) x-h h z tm & i w mm&tf 2cp*h 
x-it. m^mmn. locp^sig 

[0078] ( i ) t ixnmmmiwmmHLmi 

SlA"77<>, »<77^ < 70077? 

4. ( I ) LTwaailllSKti. i§iS#J (G) omh? 
XyJi/'ym. 9-**i'l2*7 9T-ty8ftcWF 

[00 79] ( i ) t ix^mmmmm^T-Mi. 7 

x - iV X f r >J y |$y * /k 7 x -/Wf7 u y|§7> 

imcnmm^xmrivo-iv^Tiv. RV7 9)im 

> 7 x x;k*f-7 U^-c7)7^/H$^xx-r;^co^tsa 
^<7)l(lT;i,o-/i^x7.T-;UT'$)0. £4>fc, y^t? 

K VHtyy^y^r-TU-b. V)U 
t"9yzs*U-h. V/Wt'^y-txJf^i/- k 



t'? y h LI * - h . 'J ^-^f i/xfi/yy /u t? y^& 
y^U- k --KU^Jf^x^-uyy/ut'^yty^^ 
Sf-h, XVttisl^-UyVJVt'tyt/ATTU 

-k XV **isxi-uyv frt'f y*:/*\/- 
v;i/t7yx^f;k ^f-T'jy^y/'j-fe^-f M 
^wyBreyyj-fe^ h\ ^ry yg^y^y-t? 

^BH8Si?x^r;K sKU ^'J -fe U yxfT 'J yKxx 
r/k #1) yy-t 'J yisVA yi§x7.x;u, # 'J / u -t 
u y 7 ^ u yg?x^x;H^,-K u / 'J -t 'j y ^BgflSigx 

yxfi/ytyxf71/- --K'J^-^yxf-uy^y 
?j-w-h^<7)--KUT^i/yx-f;Pxx.y h^irti 

[0080] ( I ) LT<7)l«^liTOr S Ktt, 7 x 

x;pxrri>yi?r$ h\ x+v-iuxT-TVymrs 
h\ xi-v-iu^yWLTsvmvtmimtti&ntsT 

S H . *i'Wfflim i sx.9 y-;PT5 7 «7 'J y»^* 
x^y-;i,T$ h\ S^y?ftliW^y'x^y-;i-rs 

H, JJ-L^fy^'X^ y-;UTS Kf^N, N' -21 

m^yr^mxh*). s^t, ^fi/^t'x ( 1 2- 

WT'jyiTi H, xfuyfx ( l 2-t Kodf 

( 1 2-t KaJfy7x^) XT-TVyMT* mo 
mHfeWiMt'ATS. b\ RX/m-^isV^yt'Z ( 1 2 
-t Fndfy7xx;l-) Xf7'J yg?T$ H^«05f#^ 

[0081] ( i ) t Lxvmmmr^-Mt. 

)ln -iv. y /i-t" h ->v*?-?y- h -/vWco^ffiTiv-t 
->l-. RVXVX^^m-uy h'fy^i y, 4f'J^ 
df^x^i^y^y^7 r y/i'rsy^T-S)0. ^ 
U ^-df i/xf-W' yr 'J MKx- r ;P^o,t° 'J T/v* v y 
x-r/Uxx.y hSr^r-f Srii/Mtx-ryk a^-P'J 
^v-x-f-uy^^U^x-r/K ifj^yxfi/y 
Ml Krv'/UX— r/k yxfuv-bf^x- 
r/k -t° l J^^ri/x^-i/yxf-T l J;kx-x/l', ^ll^- 
df i/xf - vyJsv-i)V3-- 7-)vmco# Vj-^yxj-v-y 
T)V*)V3i-7~>V, ^)** s ym-Vyi[91-lV7 xX 
;Px-r;k -+f | ;?T ;3 f^xf-u-yy-;U7x-;Ux-7 : - 
^O-'KtJ ^-df vxf-l^yr/l-dr;i,7 i-;H-f/k 
^Uxh°7D/Uh H'jyx-f/k ^'J^^ j/x^-l^y 
t'X7i7-Mx-f;W ^U^-df^xf-uyxf-u 
y ^ 'J a - 1 k U jf- x 7° a t' U y f x 7 x 7 - >V A 
x-f/k ^'J^yxf-uy^'j ?!-df i^rneu yy 

'J3-/H- x ;U^co--K 7)V* U y x - r/l^xx ••/ h 
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[0082] ( I ) b LT<7)£Jg©5&l2. ±fgXxT V 

tfclvC. (fcSfclStT. Mittx5Xh?- (J) 
$r@2^t^>It^'T-^. fl&RJi'. --K'J7.f-yy&» #11 
;tF-7^y&, .-K'Ji^f/H, ^'J^l^y^ 1, 

(J)WSI±. (A) ( B ) £*£>3:&8fi|§f£ft 1 0 OS 

sast^u-c, »iu<«i-3oa»». stispiL 

<tt. 2-20M35, fttff*U<tt. 2-10fift 

[0083] ±e,-jf y xf-u y^m^m^yx fv- 

? ftg£ft . * {±±1 ytft yi y JHffi»4J"*HBW Wfc 

If, xfi/y, a -.x^/kx^-F-y. ;\°5;><^kx^-F 
y. p-?Dnxfi/y, p-yot^fl/y, 2, 
4. xf-uy>Wfti 
» * L i . * * U > * ±ft £ iJEfl6<03Sr#Bj t*-;Hl 
LTi J: K ±iera>yy'&fi-&tt 

•< v r u ymzmi izb ifx- % h . 

[ 0 0 8 4 ] * IT . 7u y ?&m&#<7)7a -y 7flBt 
(4 . #*Kt*-/WH(a0»4,fc Sfi^J^D »/ 7 £ S 

ntffi^^^Sl^/n -y ? t BTft*^-**^, 
SB. S (BS) n. (flU ntil~3tf)S9S) , S 
(BSB) n. (fit, nttl~2tf)Sft) tf)'J-7- 
r/o-v^itfi^fr^, (SB) nX(fflL. n(43-6 

it&'®iw<7)i!v7°oy7'#mm. )X'm*kzti&. b$ 

ft££r£4M>£: &M« ( ^ 9 - ) 7"o -y ?&S3#T' 
U*. &a>T"iSB02IL SBSC7)3 
1, S BSB«9 4 S^yxT-Xn-y 

[0085] *»BBttj^"r . mm?w^tih^ 

izli. jfiWttBfcT, SSttSHRJRSl ty^-HTSy 
Jfi*SJ0H. UHfcB&jhffl. AnyyfmsiL ag^J. & 
WTCSttffl . 4 fcttffl3BW*» 4>atf*i* Hi* fcliZS 
feLt*>Bt#tti$&SiJ ( K ) Srffi£-f |> ; jE^T'S § . 
<K)*)»i. (A) (B) 3&»4,*4«li*4M OOfi 
ft^^LT. *?*L<140. 0 5-2OSfiS5. Hfc 
*f*l <(4. 0. l-lOSJiau, ftt»4L<(4. 
0. 1-5*JISIJ<0«H-C*«. 

[0086] ( k ) t ix<7)&*mmmt. 3tx*/F 

= 5 r— 5r tsRUX IT. Irt-ftmbymrthztizX*)* 
b m ftTt Kc 9 ( ^y/7 x y y . <y v F 'J TV 

. *fc(4c i s-t r an siffittS^it: 



as, mwk"*-«fc^*^-c*6. 2. 

4-^'t Fodfy^yy'7xyy, 2-tKo^y-4 
-y b=sf^yy*7xyy. 2-t j*n*5/-4-:*7 
h=^>-<yv'7xyy, 5. 5' -^uytx ( 2- 

h Fn*y-4-* h^^y/7i/^) ^C02-t 

Fo*i"syV7xyy$, 2- (2' -tFn^y- 
5' ->^7xx/i,) <yy>ij77'-/K 2- 

(2' -t-^f^7i^;\ 
yy>>J7y-/k 2- (2' -hKn^y-3' . 
5" -v- t-7'f-;U7xX;U) ^/bUTV-/k 
2- (2' -tKD^fy-3' . 5' -x- 1 -7*f-;U 
7i-;H -5-^an'<yy*hury-;U > 2- 
(2' -hKn^fy-3' -t-5' ->fy|/7i^ 
;l/) -5-^no^yy*M;rV-;k 2- (2' -t 
Hndf^-3' , 5" - : J7$)U7x-)U) KyVbO 

rv-Jk 2, 2' -^f-uyh*^ (4-t-?r^f-;i/ 
-6-^yyhuryj/p) 7x/-;ns^>2- (2' 

-bHadf y7i-iH <yy> liry-;MB, 7xx 
'J ^ V - h s UYiV-^7-/l^7Ky y'x- h s 

2. 4->>'-t-y^;U7xX;U-3' , 5' -y"-t 

-yf-^-4' -t no* x*.yyx-k Mtfy 
3 . 5 - *J- 1 - 7"f-;u- 4 - 1 K p=sf y^yy'x 
-\.^(7)K.yYx.-bm. 2-2.*hiV-2' -xh^y 
jfdfHf- »J F\ 2-xh^y-4' -KfyWf- 

-/S, /3-y7i-;P77'Jy-h, ^f-/I^-2-^r 
y-3-^f-/V-3- (p-^h^y7i^;K T^U 
U-bfWy777? U U- bmX'$>&. 

[0087] (K) bLxntyy-YTiy&mcfe 

A FSr^JSL, 3?j£3rN-0 • 5yWN-0R, N 

WJ(±. 2, 2, 6. 6, -f-F7^^— 4-t'^'J 
yW7l/-b, 1, 2, 2. 6, 
-4-t^'jy';^xTl/-F. 2. 2, 6. 6-fh 

4 - tT^y y/Ky^/X- F > ( 2 . 
2.6. 6— rF5^f-;P-4-tf A s | J i/tV-b^T-- 
F,t'X(l. 2. 2. 6, 6-^y^^^/W-4-t" 

^•;y>) -feA'^-h^ T-F53-X ( 2. 2, 6, 6- 

fh7^f/l/-4-tX'Jy;l/) 1, 2, 3, 4-7"^ 
yr-F 7^^tC^fyi^-F. Tb?*A ( 1 , 2, 2. 

6, 6-^.y^^f-;i/-4-h'^.yyvp) - 1 , 2. 

3. 4-7 J ^^fh7^^yl/-h > ( 1 , 
2, 2, 6. 6-^y^^f/l/-4-tXiJy';|.) y 
(F'Jr'y/k-l, 2, 3. 4-7'^yf h7*W 

^fi/U- F, fX(l, 2, 2. 6, 6-^y?^/F 
-4-bXiJy^) -2-7>;F-2- (3' , 5' - 

y-t-7'f-/u-4-t Fn^i^yyvk ?n*- 

F » l-(2-tHnJfyXf/H -2, 2, 6, 6- 
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StR^M. 1. 6-t'^(2. 2, 6. 6-fh7^f 

SUteft. 1. 6-h'^(2. 2. 6. 6-fh7^f 
/U-4 -f^'J^'yUTSy ) 'vJMfy/2, 4- : J7u 

d-6- t-*?^/iyr$y- s -Hj7y'y®g£ 

Hj. 1. 6-t"7.(2. 2, 6, 6-rh7P<f-^-4 
-^'Jy^7S/)^ty/2, 4-y7oo-6 

-t^* >j y - s - h v Tisymmmmx-bz. 
[0088] ( k ) ix<?miwjmt. mm 

[0089] mmm±mt Lxcot >y- y ? x y 

/U. n -tf?*r>'/l'-3- ( 3. 5-x-t-7>;U 
-4 - 1 Hndfi/7x-;U) rnt^-h, 2, 2' 

- y f - u y v.x (4-y^P-6-t - 7>>p 7x7- 

) . 2 - t-7>^-6- ( 3-t-7>/U-2-t 
Kn^f y-5-^f)Kyy» -4-^f^7i^ 
T?'Jl/-h, 2- [1- ( 2-t Hndf j/-3. 5- 
>-t-^m7x-;H x^-;H - 4, 6-x-t 
-^/f/171-^7; 'JU-K 4.4' -7>Ut 
> t"X ( 3-yf-/l— 6- t -7*f-/U7x7-^) , 
4,4' -f-tft** ( 3-yf-/P-6- t-7*f^7i 
7-/H . -f-y Kt^7x7-/k -fh?^ 

7, [y-ruy-3- ( 3, 5->-'-t-7>;P-4-h 
Hn^fy7x-;K rnt^^-h] y?y s 3, 9- 
t'7. [2- C3- ( 3- t-7>/U-4 -t h'ndfx- 
5- XH7i-/H -Toe:+-n#iO - l , 1- 
>-y*/l,x3-/U] - 2, 4, 8. l o-xhT^Jf 

[ 0 0 9 0 ] mumm±mt ixcomitm 
mmnmfami. h | j^y-^7i^77r^ h, 

b<j7 x-)U*X7tA K MJX ( 2, 4- : J-t- 

Km^ttMiSy -7 'J 3.3' -f^y/nW 
-K : J^')X^)i-3, 3' -^y7Db-^- 
K >Xt-T<JiU-3. 3' -^-^>=Tat°jr^-h, 

b"-/}-*- h ) . x h 'J fV/P- 3,3' -f^y'rnt 
* *- h . 2-^;^7'KyxM; ^y-;i^5*« 

4 * *j %mimtt&mx'b h . 

[0091] ( K ) t UT<0Aoy>HSH«i. £ygft 



*. ifciitf^tf^flteiirr**. ±ie^pyyfflj 

tSfflfc LT^A-f Ko*/HM Mi. Vy"*x<7A. # 
#4ftl>. JztXMtlXlt. Mg 6 Al 2 (OH) 16 CO 

3 • 4H 2 Off)im.0>i>0WWft>tL&. ifc. £j&ft 
t LTti, Mg 0 . 7 A 1 0 . 3 (OH) 2 (CO3) 0 . 15 • 0. 
54H 2 O, Mg,, 5 Al 2 (OH) 13 C0 3 • 3. 5H 

2 O, Mg u Al 2 (OH) 12 . 4 C0 3 . Zn 6 Al 
2 (OH), 6 C0 3 ■ 4H 2 C\ Ca 6 A l 2 (OH) 16 C 

0 3 ■ 4 H 2 O , M g 14 B i 2 (OH) 29 . 6 -4. 2H 2 

[009 2] mtl^xA htlXlt, Na 2 O-Al 
2 0 3 ■ 2Si0 2 • XH 2 0X'*Ztl&AW-t£*74 

h . tttiwim&m 1 1 mRxf* i vmco^mfrbm 
tz^yA hzmfizttfxzz. tlx, *cr>m.m 

±mtLXt,Z. Mg s Ca, Zn N Sr. Ba, Zr, 
SnftifcO^CCa, Zn. Ba*«ff*U\ 
[0093] BUie^Oy-'yffltEiilt LTOWt8X;K*x 
ft^fllti, X^HtT^SM, h'JX (x,-K^f>-7°at° 

;u) >f yyryi^-h. A^f Hn^yy^yj^^'^x 
-r/u, f-b7^^gt> > 'y' | jyy';i/xxf-/i.. 4,4' 
-x;^t'^7xy-;p • -•K , ;y , jy> > ';px-f^, n 
-rVz/iSfoyfjM s k, 4^{i7K^t'y.7xy-;P 
A^'Jj/x/P-X— rvk 3, 4-X^^y7o / \dfv- 
/Mf-;U-3, 4-x,-K d fy>'^n'\df-tfy^/w^>' 
U--K 2 - (3. 4-x,-K=3fy^^Q^y/Wyt ,, n 
C5, 5D -3, 4-X^j/) i^^n^-9-y-m- 
v-'^t^-fy, h'X (3, 4-X^dr^^^pA.^^^ 

Tv-'^— b'x/p^-yn^-feyi/^-^Hf-f 
K. 4-fx;Ux,-Jfdfv^7QA,drHfy, h"7v ( 3 , 4 
-x^ y - 6 - ^ f ^y ? dm y;w f /l^ ) Tv-X 
-h, 3. 4-X,t°^-6-y^y70A,:3f>;l.— 
3, 4-x,-Kdf>— b-tTrlVl/Ju^itVijlVK* 
xW- y-f-i/yfx (3, 4-x^^yyoA.dr 
-tf-y) . ^i^yn^y^^xyx^i?-^ h\ if|/y 
/PCOj/ ( 3. 4-x4f4f isisfWK^istMJ- 
;P)x-f/k Xfl/yt^ (3, 4-x^dfxv7o 
^-ty^/M^i/U-M . x^y^HttFn7 
^/HK^^f-n'. x^v^^h Fn7^;Hy- 
2 -xf-yp^df x;^c7))JgS^x^i/^^'C^ 

[0094] ( K ) t LXnmXffllt. ^SiH^rtS 

LT(±. tV^mmc^y (T i 0 2 ) . BHtlfi® 
(ZnO) . mttuj* (Cr 2 0 3 ) , Mit^O^M, 
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(Ce0 2 ) m£mf&ZbtfX'$2>. (K) tlXcO 

■m^mm*. *v- Ht^m&ixmm^m 

&W>4 *y£*u- Hk&fatPX'^ftWt-t&tztbntfL 

( k > t ixcommu. 

S £ x J: o T itei§ § ■£ * 

[0095] *SMHfc*Hvc . M(ditt«tmiUSM^IF 

4. (A) ffllHa5^j|7CSi«77sp/C*«0. 4- 
0 . 6 f*4 rO»$tt*-f-U f^fflffii: rTA^SCIS^f- 
U^ffllSJ&^^S^U^aHil 0-8 0fi*%, 
( B ) 3r#J£PJ h 9 0-2 0Jt«%^f>& 

i o oa*gp. ( c ) 3$ ( i ) ajmfl&fc 
us ( i ) aura; ( 2 ) ■c*s*i&wwwa^wi-3 

0 SMSS . ( D ) *«9!OBft & 4 A s sttt 1 - 
lOlftffi. (E)fi7cfiiJSj7sp/Cj&<0. 3-0. 
6'C'|)4't° i ;7x~U>-x-^;H — 1 Ofifigfl, . 

frhmmxh im£tM2mw±cr>ik£mo .01-5 

SJtgB . ( K ) * y V h 'J 7 v '-sl^KflttgWOTJ 0 . 

0 l-2fi»g&„ 

[0096] immws&u^ mm. ntsmxQ. 
z t mmx'h 0 , * iTf#«ifcj^att«att, st 

[0097] 

( i > wi, eiflgffl^w^ 

^flalifSft 5 g £ 1 0 0 m 1 CO* +)VX.+>V* h y fc» 
m I . jBBa^«»*fflV»T4M(W4. ( 2 0 0 0 0 r 
p m . l s#p B 1 ) a t >x* . #81 LX fl <->*ifc±iIA8[fc 2 

mtn*9 s-frzmmxmmi&ttzmiiiZit. mm 
m t mmft&m&'WHm&m v ^x . $tt 

MtOHTIl GPC (ir>A'-ii-y3^D7 

C*V- (RIBJff 
HLC-8020;*7A JRV- 
(ffi)l. G1000HXL 2*;f|»ffi rh5t 
Kn7 7y;Sl 0. 8ml/»;5A 60k gf 
/'cm 2 ;>SJg INLET 3 5t, OVEN 40 
V..R I 3 5°C\*r>riV)V-y 100ml ;ftA 
<t>7')lg. 0. 0 8g/2 0ml)tML, ;o7 



±ifi<o8M#£o^xti. 7-'jxKjftsaaEsw 

fllHl (7°n hy-FT-NMR) fcfflWt, ^#^7° 

[00983 (2)SPflU) CSJIWSA?.*-?- 
(Solubility Parameter) ) t^SPfl 
SPflli r Polymer Engineering and Science. 14. 
(2) . 147 (1974) j {CiEtttf) Fedors ^ RtfBBdRfc: 
«tf>fcflTlr**Ael fcAvl *)T-*j&>&*ffiLfc. 
5=>T CZ (Ael ) /Z (Avl ) 3 
[^X\ Ael {i#m{aftgSi^O^*x^/^ 
Avl (i##{JtflgSa^0o^^5:^L. dco 
UGHi (cal/cra3 ) 1/2 T*S . 3 
$ . SS-^ft . Mfim.-&W<r>-? v v YW) s P Ate , 

wm-mspmt. ^ur^'jo-hu^spfiiwi 

4. 39fc^'j7.f-Uycr)SPfii01 0. 52<F>n.&Yc 
[0099] ( 3 ) fflj8flSPJW#fiftjS4i-<Olt*W^ 

(fb*:wspfii:ft/hospfi|) 
/K C N ) *g££ i orc^i^JT'ffl^tt^OC NS^ 

mm-tzzbizxwmitz. AimMt* »*?n7 

fcU^IfxtrytlZorbaxCN^fflU. f h 

tn-<\7?ycom&MM*®mmt 1x4 5°cxmm 

L. UV«UiiS|T«2 5 4 nmCO®.Mmfrt>-h , J>l> 
<7)tt1fi£W%.Ltz . ft 4>#ife t - ? <7)«co^HcWJ5E 
t«.SP<i$: r^^sPjij tL. \Z-?0)tEmaB 
Mzttmi-hSPm* rS/j^SPffij i:L^. Mi. 
{f. Hi £*rf b - ^ X'ii , S P fl 1 1 . 0 S 

pmx\ spiaio. s^iw^spfl-cfci. 

X—b 'J /^i»^AS|| ( 77 'J n- h ij 
7.^-uyftS^ft) Srfflv^r«UMltfH!L-r*J*. * 
nSr*fcJ|[{t5Lfe. 77'Jo-hU;K^)ftbO(c 
77'J;H8x^-r^. ^< 77 'J;W»x^t-^. ^fiS*/? 

[0100] ( 4 ) ffi*fldPJ<0*«fii* 
WaMWJt * ^-/-ux^/pt- h y ( M E K ) t»» L X 1 
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«tttStfEfflfW»S (J I S Z8809-1978KS 

(») JaT^RStCkOttflMPflyRK (viscom 

eter coefficient) ^JTtiJU HUgS $<7)?STI$I§ 1 1 

ii-ty+tfTX ( c P) . 
«iS'ffffi»K= ( 77O d) / ( tO dO ) 

vo : smew 2 5°azmm% (cpi 
to : mmmn2 5*azmmTmm (m 

d : 1 0n&%C0W?-®fficr>®m ( g/c m3) 
dO : «JpfR<0 2 ( g/cm3 ) 
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